Evidence for the cytotoxic effects of Mycobacterium tuberculosis phospholipase C towards macrophages.
Phospholipase Cs (PLCs) contribute importantly to the virulence and pathogenicity of several bacteria. It has been reported in previous studies that mutations in the four predicted plc genes of Mycobacterium tuberculosis inhibit the growth of these bacteria during the late phase of infection in mice. These enzymes have not yet been fully characterised, mainly because they are not easy to produce in large quantities. With a view to elucidating the role of all Mycobacterium tuberculosis phospholipase Cs (PLC-A, PLC-B, PLC-C and PLC-D), a large amount of active, soluble recombinant PLCs, were expressed and purified using Mycobacterium smegmatis as expression system. These enzymes showed different pH activity profiles. PLC-C was found to be the most active of the four recombinant PLCs under acidic conditions. All the enzymes tested induced cytotoxic effects on mouse macrophage RAW 264.7 cell lines, via direct or indirect enzymatic hydrolysis of cell membrane phospholipids. These results open new prospects for characterising biochemical and structural features of Mycobacterium tuberculosis PLCs, which might lead to the identification of novel anti-tuberculosis drug targets. All mycobacterial phospholipase Cs can now be studied in order to determine their role in the virulence and pathogenicity of bacteria of this kind.